parameters (time, p)H, nitrate concenitration, etc.) on the induction of nitrate reductase were investigated. It was demonstrated that NH4+, which is the end )roduct of the metabolic sequence initiated by nitrate reductase, rel)ressed forination of the enzyme. Parallel to the formation of nitrate reductase there was an increase in reduced triphosphopyridine nucleotide (TPNH)-cytochrome c reductase activity. rThe relationship of these two activities to each other and to the constitutive TPNH-cytochrome c reductase present in noninduced mycelia is discussed.
The formation of inducible enzymes in bacteria has been extensively inxvestigated. Analogous kinetic studies in molds have not generally been attemlted because of the relatively slow growth of these organisms and the difficulties involved in obtaining uniform and homogencous cell populations. Similar obstacles are encouintered in the study of adaptive enzyme formation in mammalian systems. Such studies are, nevertheless, desirable in order to test the geineral validity of conclusions drawn from investigations on bacteria.
In the l)resent communicatioin, characteristics of the induced formation of nitrate reductase in Neurospora crassa are (lescribed. The following considerations lproml)ted examination of this particular enzyme: (i) N. crassa can be easily grown. (ii) Nitrate reductase can be rapidly assayed. (iii) The enzyme has been partially purified and its mechanism of action investigated (Nicholas and Nason, 1954) . (iv) Several distinct mutants of N. crassa, lacking nitrate reductase, exist (Silver anld M\IcElroy, 1954) . Recently, a method of preparing Neurospora protoplasts has been described, thus making feasible a comparison of induced enzyme formation in whole mycelia and )rotol)lasts of this organism (Bachmann and Bonner, 1959 TPNH-cytochrome c reductase was determined essentially as described previously (Kinsky and M1cElroy, 1958 NaNO3 on the rate of enzyme formation is indicated in Fig. 3 . Half-maximal induction was obtained at a concentration of approximately 10-4 M NaNO3. High concentrations of NaNO3 inhibit enzyme formation. At molar concentrations of 0.046, 0.091, 0.137, and 0.23, the nitrate reductase activities were, respectively, 67, 18, 4.7, and 0% of the value obtained at optimum concentrations.
Repression by ammonium chloride. The lag phase in the time course of induction may have been due to nongratuitous conditions for enzyme formation (Cohn, 1957 Fig. 1 . To one set of flasks, NH4Cl (final concentration: 1.87 X 10-2 M) was added at the start of the experiment; to another set, it was added after 1.5 hr incubation.
wvith the substrate specificity of nitrate reductase, a close parallel during enzyme I)urification between nitrate and TPNH-cytochrome c reductase activity was noted (Kinsky and i\cElroy, 1958) . These results, and the identical Michaelis constants for both TPNH and FAD, suggested that the two enzymatic activities were shared by a common protein. This relationship was examined further in the present study. Figures 1 and 3 show that conditions which promoted nitrate reductase formation also resulted in the induction of TPNH-cytochrome c reductase activity. This was demonstrated when enzyme appearance was determined as a function of induction time (Fig. 1) or nitrate concentration (Fig. 3) . Since nitrate reductase is highly slecific for TPNH as electron donor (Nason and Evans, 1953) (Fewson and Nicholas, 1960 (Nason and Evans, 1953) . This investigation has also confirmed the feasibility of studying induced enzyme formation in Neurospora. Although the rate of nitrate reductase synthesis is slower than the extensively studied bacterial systems (such as f-galactosidase and penicillinase), this may constitute an inherent advantage, since it permits an examination of the early stages involved in induced enzyme formation and repression. Nitrate reductase is particularly suitable for such a study because it is the initial enzyme of a metabolic pathway for which numerous mutants of N. crassa are known.
There are now also existent several independent nonallelic mutants which effect the synthesis of nitrate reductase (Kinsky, unpublished observations) , and an extensive investigation of the genetic factors involved can be pursued.
The relationship, if any, between the constitutive TPNH-cytochrome c reductase (present when Neurospora was grown on NH4Cl as the sole nitrogen source) and the nitrate-cytochrome c reductase (induced when NaNO3 is added to the medium) remains unclear. The intriguing possibility exists that these two enzymes, which possess a common catalytic activity, have also a common biosynthetic route (for example, a shared ribonucleic acid template), and that the addition of inducer in some manner controls modification of the catalytically active site to permit the enzyme protein to function more efficiently as a nitrate reductase.
